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Abstract 
Objectives: Investigations have shown that expectancies are significant prognostic indicators of 
recovery outcomes following whiplash injury. However, little is currently known about the 
determinants of recovery expectancies following whiplash injury. The purpose of the present 
study was to examine the cross-sectional and prospective correlates of recovery expectancies in 
individuals admitted to a rehabilitation program for whiplash injury.  
Methods: Participants (N = 96) completed measures of recovery expectancies, psychosocial 
variables, symptom severity, symptom duration and disability at Time 0 (admission) and Time 1 
(discharge).  
 
Results: Consistent with previous research, more positive recovery expectancies at Time 0 were 
related to reductions in pain at Time 1, r = -.33, p < .01. Scores on measures of pain 
catastrophizing, fear of movement and re-injury, and depression were significantly correlated 
with recovery expectancies. Pain severity, duration of work disability, and neck range of motion 
were not significantly correlated with recovery expectancies. Over the course of treatment, 40% 
of the sample showed moderate to large changes (an increase of 20% or more) in recovery 
expectancies, there were small changes (less than 20%) in 30% of the sample, and negative 
changes in 20% of the sample. A hierarchical regression showed that decreases in fear of 
movement and re-injury (β = -.25, p < .05) and pain catastrophizing (β = -.23, p < .05) were 
associated with increases in recovery expectancies through the course of treatment.  
 
Conclusions: The Discussion addresses the processes linking pain-related psychosocial factors to 
recovery expectancies and makes recommendations for interventions that might be effective in 
increasing recovery expectancies. 
Key words: Whiplash; Pain expectancies; Recovery; Catastrophizing; Fear of movement and re-
injury. 
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Introduction 
Whiplash injuries are caused by events that expose the head and neck to sudden changes 
in velocity [1, 2]. Many studies report a complicated recovery trajectory following whiplash 
injury characterized by debilitating symptoms of pain, mental health problems, and disability [3, 
4]. Epidemiological data indicate that up to 50% of individuals with whiplash injuries will never 
fully recover [5, 6]. In recent years, there has been considerable interest in identifying the factors 
that increase the risk of problematic outcomes following whiplash injury [7-9]. 
Investigations have shown that recovery expectancies are prognostic indicators for 
recovery outcomes following whiplash injuries [10]. In this domain of research, recovery 
expectancies have been broadly conceptualized as an injured person‟s prediction of the 
likelihood of recovery. Findings have been consistent in showing that less positive, or more 
negative, recovery expectancies are associated with poorer recovery outcomes [11-13]. As a 
result of these findings, clinical researchers have highlighted the need to target expectancies in 
interventions designed to promote successful recovery following whiplash injury [10, 12].  
 At present, there is no evidence that recovery expectancies can be modified for 
therapeutic benefit. There are currently no intervention programs that have been developed 
specifically to modify recovery expectancies following whiplash injury. Furthermore, the current 
state of knowledge provides little guidance about the nature of interventions that would be 
required to effectively modify recovery expectancies. Little is currently known about the 
determinants of recovery expectancies following whiplash injury, or the determinants of changes 
in recovery expectancies. These knowledge gaps will necessarily impede efforts to develop 
evidence-informed approaches to modifying recovery expectancies.  
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Although the determinants of recovery expectancies following whiplash injury have not 
been systematically investigated, findings from other domains of pain research point to a number 
of psychological, condition-related and experience-related factors that might influence 
individuals‟ expectancies for recovery following whiplash injury. For example, in individuals 
with low back pain or arthritis, scores on measures of depression, fear of pain, and pain 
catastrophizing have been shown to be correlated with recovery expectancies [14-16]. 
Investigations have also shown that the severity of symptoms of pain and disability are correlated 
with recovery expectancies in individuals with a wide range of debilitating musculoskeletal 
conditions [10, 11, 15, 17]. Experience-related factors such as duration of pain might also be 
expected to influence recovery expectancies. In other words, as the period of post-injury pain and 
disability extends over time, expectations of recovery might be progressively lowered [18]. 
The purpose of the present study was to examine the cross-sectional and prospective 
correlates of recovery expectancies in individuals admitted to a rehabilitation program for 
whiplash injury. Participants completed measures of recovery expectancies, pain-related 
psychological variables, symptom severity, symptom duration and disability at admission and 
discharge from the rehabilitation program. Regression analyses were used to identify 1) 
significant predictors of pre-treatment recovery expectancies, and 2) significant predictors of 
treatment-related changes in recovery expectancies. The results of this study might contribute to 
the empirical foundation necessary to inform the development of interventions aimed at 
modifying recovery expectancies. 
Materials and Methods 
Participants 
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Ninety-six individuals (52 women, 44 men) with whiplash injuries participated in the 
study. Participants responded to advertisements placed in a multidisciplinary rehabilitation centre 
in Montreal, Canada and were recruited during a period of 18 months between 2012 and 2014. 
Potential participants were included in the present study if they met the following eligibility 
criteria; 1) they sustained their whiplash injury in a rear-collision motor vehicle crash within the 
previous 12 months, 2) they were employed prior to the whiplash injury, and 3) they had 
received salary indemnity from a motor vehicle insurer at some point following their whiplash 
injury. The mean age of the sample was 37.5 years with a range of 24 to 61 years. Most of the 
participants in the study sample were married or living common-law (63%) and had completed 
high school (83%). All participants were work-disabled at the time of enrolment in the study. 
The mean time since injury was 18.2 weeks with a range of 8 to 48 weeks. 
Procedure 
This research was approved by the Institutional Review Board of McGill University. 
Participants were told that the study was concerned with the physical and psychological aspects 
of recovery from whiplash injury; the focus of the study on recovery expectancies was not 
disclosed to the participants during the course of the study. Participants completed self-report 
measures of recovery expectancies, pain severity, depression, fear of movement and re-injury 
and pain catastrophizing at two time points during the course of an 8-week multidisciplinary 
rehabilitation program: admission (Time 0) and discharge (Time 1). Pain severity was assessed 
again through telephone interview at 1-year follow-up. Participants also completed a brief 
physical function examination to assess active range motion. 
The specific elements of the rehabilitation intervention in which participants were 
enrolled varied at clinicians‟ discretion. However, all aspects of the intervention conformed to 
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clinical practice guidelines emphasizing mobilization and activity resumption [19]. The 
intervention team consisted of a physician, physiotherapist, occupational therapist and 
psychologist. The 7-week rehabilitation program included a functional restoration orientation 
consisting primarily of medical management, physical therapy, education and instruction in self-
management skills. The exercise intervention focused on early mobilization and physical 
activity, consisting of joint manipulation and strengthening exercises and was individually 
tailored to participants‟ needs, while the education and instruction in self-management 
intervention were provided in group format.  
Measures  
Expectancies. Participants responded to one question concerning their expectancies for 
pain reduction. Participants responded to one question concerning their expectancies for pain 
reduction. Participants were asked “How likely is it that one month from now, your pain will 
have decreased?” Participants rated the probability of pain reduction on a scale from 0% to 100% 
with the endpoints „not at all likely‟ and „extremely likely‟. This measure has been used in 
previous research on recovery expectancies [15] . 
Pain severity. A Numerical Rating Scale (NRS) was used to assess current levels of pain 
severity. Participants rated their pain severity on an 11-point NRS with the endpoints (0) no pain 
and (10) excruciating pain. The pain Numerical Rating Scale is a reliable and valid measure of 
pain severity [20].  
Depression. The Beck Depression Inventory II (BDI-II) [21] was used as a self-report 
measure of depressive symptom severity. The BDI-II has been shown to be a reliable and valid 
index of depressive symptoms in chronic pain patients and primary care medical patients [22]. 
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Catastrophizing. The Pain Catastrophizing Scale (PCS) [23] was used as a measure of 
catastrophic thinking related to pain. The PCS has been shown to have high internal consistency 
and to be associated with heightened pain, disability as well as employment status [24, 25].   
Fear of movement and re-injury. The Tampa Scale for Kinesiophobia (TSK) [26] is a 17-
item questionnaire that assesses fear of (re)injury due to movement. The TSK has been shown to 
be internally reliable (coefficient alpha = .77) [27]. The TSK has been shown to be associated 
with various indices of behavioral avoidance and self-reported disability [28, 29]. 
Neck Range of Motion. The maximum active Cervical Range of Motion (CROM; flexion 
and extension, left and right lateral flexion, and left and right rotation) was assessed with a 
CROM device [30].  Measurement of active CROM has high intra- and inter-rater reliability and 
has been shown to predict long term outcomes in patients with whiplash injuries [31, 32].  
Data analytic approach      
 The overarching analytic plan was to assess the value of pain-related psychological 
variables (i.e., depression, fear of movement and re-injury, and catastrophizing), condition-
related variables (i.e., pain severity and neck range of motion) and experience-based variables 
(i.e., time since injury) as predictors of recovery expectancies.    
 T-tests for independent samples and chi-square analyses were conducted to examine 
differences between women and men on the study variables. Paired sample t-tests were 
performed to examine treatment-related changes in recovery expectancies, pain-related 
psychological variables, and condition-related factors. Pearson correlations were used to examine 
cross-sectional associations at admission (Time 0) between recovery expectancies and pain-
related psychological, condition-related and experience-related variables. A multiple regression 
analysis was conducted to investigate the predictors of pre-treatment recovery expectancies at 
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Time 0. A hierarchical regression was conducted to identify correlates of changes in recovery 
expectancies following the treatment (Time 1 – Time 0). Tolerance coefficients for both 
regression analyses were greater than .50 indicating no problem of multicollinearity. All analyses 
were conducted with SPSS Version 21. 
Results 
Sample characteristics  
Sample characteristics are presented in Table 1. There were no significant differences 
between women and men in age, time since injury, number of pain sites, speed of collision, 
position in the vehicle, seatbelt use, or on any of the measures of cervical range of motion. There 
were also no significant sex differences on the measures of expectancies, pain severity, 
depressive symptoms, or pain catastrophizing. Men reported slightly but significantly (p <.05) 
higher levels of fear of movement and re-injury. 
Correlates of recovery expectancies 
 Consistent with previous research, pre-treatment expectancies at Time 0 were 
prospectively related to reductions in pain at Time 1, r = -.33, p < .01. As shown in Table 2, 
scores on measures of pain catastrophizing, fear of movement and re-injury, and depression were 
also significantly correlated with recovery expectancies. Pain severity and neck range of motion 
were not significantly correlated with recovery expectancies. The relation between time since 
injury and recovery expectancies was in the expected direction but failed to reach statistical 
significance. 
Predictors of recovery expectancies 
A multiple regression analysis was conducted to investigate the predictors of pre-
treatment recovery expectancies. Variables were only included in the regression analysis if they 
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showed significant univariate associations with recovery expectancies. The results showed that 
pre-treatment pain-related psychological variables (depression, fear of movement and re-injury, 
pain catastrophizing) contributed significantly to the prediction of recovery expectancies, F change 
(3, 92) = 13.93, p <.001. The coefficients for pain catastrophizing (β = -.25, p <.05), fear of 
movement and re-injury (β = -.24, p <.05) and depression (β = -.21, p <.05) were significant. The 
model explained 31.2% of the variance in expectancies for pain reduction. Table 3 provides a 
summary of the results. 
Correlates of changes in expectancies 
Over the course of treatment, 40% of the sample showed a moderate to large increase of 
20% or more in the recovery expectancies, 30% showed a small increase in expectancies 
(defined as less than 20% change), and 20% showed a decrease in expectancies. The subgroup 
whose recovery expectancies increased over the course of treatment had the lowest initial 
expectancy ratings, and the subgroup whose expectancy ratings decreased, had the highest initial 
expectancy ratings. The subgroup that showed decreases in expectancy ratings also had the 
lowest post-treatment pain ratings.  
As shown in Table 4, change scores in pain catastrophizing and fear of movement and re-
injury were significantly correlated with change scores in expectancies. Change scores in two of 
the six range of motion indices (i.e., right and left rotation) were associated with change scores in 
expectancies for pain reduction. 
Predictors of changes in expectancies  
A hierarchical regression was conducted to identify predictors of treatment-related 
changes in recovery expectancies. Variables were only included  in the regression analysis if 
they showed significant univariate associations with changes in recovery expectancies. Changes 
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in psychological variables (fear of movement and re-injury and pain catastrophizing) were 
entered in Step 1 of the analysis and contributed significant variance to the prediction of changes 
in expectancies, F change (2, 93) = 11.71, p < .001. Changes in condition-related factors (pain 
severity and right and left rotation range in motion) were entered at Step 2 of the analysis but did 
not contribute significant variance to the prediction of changes in expectancies (F change (3, 90) = 
1.57, ns). The model explained approximately 24.1% of the variance in changes in expectancies 
for pain reduction. Examination of the beta weights from the final regression equation indicated 
that changes in fear of movement and re-injury (β = -.25, p < .05) and changes in pain 
catastrophizing (β = -.23, p < .05) contributed unique variance to the prediction of changes in 
expectancies for pain reduction. In other words, decreases in fear of movement and re-injury and 
pain catastrophizing were associated with increases in expectancies for pain reduction through 
the course of rehabilitation. See Table 5 for a summary of these results.  
Discussion 
 The results of the present study add to a growing body of literature highlighting the 
importance of expectancies as determinants of recovery following whiplash injury [10-13, 33]. 
Consistent with previous research, pre-treatment expectancies for pain reduction were correlated 
with treatment-related improvement in pain symptoms [10]. Findings were also consistent with 
previous research showing significant correlations between recovery expectancies and pain-
related psychosocial variables such as pain catastrophizing, fear of pain, and depression [14-16]. 
The findings of the present study extend previous research in showing that treatment-related 
reductions in pain catastrophizing and fear of movement and re-injury were associated with 
increases in expectancies for pain reduction through the course of a rehabilitation intervention. 
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 Previous research has shown that pain catastrophizing and fear of movement are 
correlated with recovery expectancies, such as pain expectancies, return-to-work expectancies 
and global recovery expectancies [16, 34-36]. The magnitude of the relation between 
expectancies and recovery outcomes has been generally consistent across studies. Sullivan et al. 
[15] reported that expectancies accounted for 12% and 19% of the variance in post-surgical pain 
and physical functioning, respectively. Sullivan et al. [16] reported that expectancies accounted 
for 8% of the variance in pain severity following exposure to an experimental pain stimulus. In a 
sample of individuals with chronic neck or back pain, Boersma and Linton [35] found that 
expectancies accounted for 15% of the variance in pain-related disability at 12 months follow-up. 
In the present study, pre-treatment expectancies accounted for 11% of the variance in pain 
reduction through the course of a rehabilitation intervention. The magnitude of the relations 
between expectancies and recovery outcomes argues convincingly for the inclusion of 
expectancies as targets of treatment in individuals recovering from whiplash injuries. 
In the present study, fear of movement and re-injury, depression, and pain catastrophizing 
made significant independent contributions to the prediction of pre-treatment expectancies. It is 
interesting to note that expectancies have been discussed as core elements of these psychological 
variables. For example, cognitive models of depression posit an association between depressive 
symptoms and negative or pessimistic views of the self, world and future [37-39]. Negative 
outcome expectancies have been discussed as part of the defining features of fear responses [40, 
41]. It has also been suggested that the increased cognitive accessibility of information relevant 
to negative pain experiences leads high catastrophizers to expect future adverse pain outcomes 
[42]. These different influences might have had an additive effect in reducing participants‟ 
expectancies for pain reduction. 
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Expectancy theories suggest that information plays a significant role in the formation of 
expectancies [43, 44]. Informational influences can bias expectancies in either a positive or 
negative direction. For example, information about the high probability of clinical improvement 
communicated by health care professionals might play a significant role in the development of 
positive recovery expectancies. Conversely, sensationalised media depictions of the plight of 
injury victims or communication from alarmist health care professionals, or legal representatives 
might foster the development of negative expectancies. The present study did not include an 
assessment of information exposure, and as a result, the role of informational influences could 
not be addressed. 
 Current approaches to rehabilitation of musculoskeletal problems generally integrate 
information-based interventions such as education [45]. Clinical practice guidelines also 
emphasize reassurance as central to the effective management of pain conditions [46]. Health 
professionals are encouraged to educate patients about origins of the pain experience and how to 
manage pain and injury-related symptoms. It is possible that these interventions might exert their 
effects, at least in part through their influence on recovery expectancies.  
It has been suggested that informational strategies designed to influence expectancies 
should be positively oriented yet realistic. In their efforts to reassure patients of positive recovery 
outcomes, health professionals might run the risk of inadvertently exaggerating the effects of 
rehabilitation on pain reduction, resulting in unrealistic expectancies [47]. If expectancies are 
markedly off target, then the discrepancy between expected and experienced outcomes might 
actually have deleterious effects [48]. In one study, Gonzalez [49] found that people who 
expected improvement in their pain preoperatively, but did not meet their expectancies, reported 
lower levels of health-related quality of life.  
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The results of the present study also suggest that intervention techniques designed to 
reduce catastrophic thinking and fear of movement and re-injury could be effective in changing 
negative pain expectancies. To date, a number of treatment techniques have been shown to 
effective in reducing catastrophic thinking [50-53]. These include education, guided disclosure, 
goal-setting, thought monitoring and emotional problem-solving, and activity participation [54]. 
Activity exposure interventions have been shown to be effective in reducing pain-related fears 
[8, 55]. Rehabilitation interventions that include techniques specifically designed to reduce 
catastrophizing and pain-related fears might contribute to more positive recovery expectancies, 
and in turn, foster more positive rehabilitation outcomes. 
Condition-related variables such as pain severity and neck range of motion, and duration 
of work-disability did not emerge as important correlates of recovery expectancies. These 
variables were assessed under the assumption that greater severity of symptoms or disability 
might negatively influence recovery expectancies. Indeed, research shows that the severity of 
pain and disability consequent to whiplash injury are significant predictors of problematic 
recovery [32]. It is possible that the context of entering a rehabilitation intervention designed to 
reduce the severity of pain and disability might have led individuals to discount the information 
value of these condition-related variables in forming their recovery expectancies [56].    
On average, participants rated the probability of decreases in pain severity as being 
slightly higher than 50%, with a range of 10% to 100%. Forty percent of the sample showed an 
increase in recovery expectancies through the course of treatment, 20% showed a decrease, and 
30% of the sample showed no change in recovery expectancies. Initial values played a role in the 
direction of change in expectancies through the course of treatment. The subgroup whose 
recovery expectancies increased over the course of treatment had the lowest initial expectancy 
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ratings, and the subgroup whose expectancy ratings decreased, had the highest initial expectancy 
ratings. The subgroup that showed decreases in expectancy ratings also had the lowest post-
treatment pain ratings. The latter finding suggests that the decrease in expectancy ratings might 
have been the result of having made maximal treatment gains, and that additional gains were 
perceived as unlikely.  
In the present study, the contributions of pain-related psychological variables, condition-
related variables and experience-related variables accounted 31% of the variance in pre-
treatment expectancies, and 24% of the variance in changes in expectancies. These findings 
indicate that several other factors, not assessed in this study, likely also influence recovery 
expectancies. As noted earlier, we did not assess information exposure, which is considered to 
play a role in the formation of recovery expectancies. There are other expectancy-relevant 
variables that were not assessed in this study. For example, psychological variables such as 
optimism or self-efficacy have been discussed in terms of positive expectancies [57, 58]. 
Experience-related variables such as past treatment experiences (e.g., successes, failures) might 
also play a role in the formation of recovery expectancies. Future research aimed at developing a 
comprehensive model of recovery expectancies following whiplash injury will need to consider 
these possible additional influences. 
It is necessary to consider the limitations of the present study. The generalizability of the 
results of this study is limited to work-disabled individuals with whiplash injuries participating in 
a rehabilitation program. The relatively small sample and the „no fault‟ compensation context in 
which this research was undertaken also limits study generalizability. Future research using 
larger samples is needed to increase the reliability and validity of the present results and 
determine if similar findings are reported in systems where individuals seek compensation. The 
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design of the present study also limits the nature of the conclusions that can be drawn about the 
causal and sequential relations between the psychosocial variables and recovery expectancies. In 
addition, recovery expectancies are likely influenced by numerous psychosocial factors and prior 
experiences that were not assessed in this study. In the present study, recovery expectancies were 
measured as the probability of pain reduction in four weeks‟ time. Symptom reduction appears to 
be one of the primary indicators of recovery rated by individuals‟ following injury [35, 59]. 
However, pain reduction is not the only defining criterion for recovery, as recovery is likely to be 
multidimensional, informed by a range of indicators in addition to symptom reduction, such as 
resumption of valued activities including work. Furthermore, the inclusion of a single-item 
measure of expectancies, while consistent with the majority of previous studies [60] may limit 
the generalizability of the results of the study beyond expectancies for pain reduction. In 
addition, although the time frame of one month used to measure recovery expectancies was also 
consistent with previous research [11, 61], more research will be needed to determine the optimal 
time referent for assessing recovery expectancies.  
In spite of these limitations, the present study is one of the first to shed light on the 
possible determinants of recovery expectancies in individuals who have sustained whiplash 
injuries. Pain catastrophizing and fear of movement and re-injury were found to contribute 
unique variance to the prediction of changes in recovery expectancies. The significant predictive 
role of recovery expectancies for recovery outcomes argues for the inclusion of recovery 
expectancies as a specific target of intervention in individuals who have sustained whiplash 
injuries. Interventions specifically targeting pain catastrophizing and fear of movement and re-
injury in individuals with whiplash injuries might also improve recovery expectancies. 
Knowledge gaps still exist concerning psychological and experience-relevant factors that 
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influence the formation and modifiability of recovery expectancies. The elaboration of a 
comprehensive model of recovery expectancies will be needed to guide the development of 
intervention approaches specifically designed to modify recovery expectancies.    
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Table 1 Means and standard deviations on the sample characteristics and pre-treatment 
variables. 
 Men (n=44) Women (n=52) P Value 
Age (years) 36.61  (7.62) 38.21  (8.30) ns 
Time since injury (weeks) 18.68 (8.28) 17.90 (6.86) ns 
Pre-Injury Occupation      
   Labour/Trade 22  9   
   Nursing/Health 5  21   
   Admin/Clerical  8  13   
   Sales/Technical 9  9   
Pain NRS (1  - 10) 5.55 (1.39) 5.42 (1.43) ns 
Multisite pain (no. of pain sites) 2.93 (0.76) 2.79 (0.72) ns 
Speed of collision (km/h) 48.86 (23.72) 40.87 (22.07) ns  
Position in vehicle     ns 
   Driver 38  45   
   Passenger 7  6   
Seatbelt     ns 
   Yes 42  49   
   No 2  3   
Cervical range of motion (°)      
   Flexion 41.43 (11.91) 41.31 (14.26) ns 
   Extension 46.66 (15.72) 49.33 (15.44) ns 
   Right lateral 33.57 (7.49) 35.21 (8.41) ns 
   Left lateral 35.93 (6.99) 35.94 (7.52) ns 
   Right rotation 51.73 (12.60) 54.08 (14.16) ns 
   Left rotation 52.55 (12.66) 55.71 (12.00) ns 
Exp-Pain 56.48 (25.44) 62.60 (22.61) ns 
TSK 43.41 (7.67) 40.15 (7.59) <0.05 
BDI 14.48 (8.64) 16.08 (9.05) ns 
PCS 22.93 (9.98) 20.42 (9.83) ns 
Note: Values in parentheses are standard deviations. Significance tests are two-tailed.  
PCS = Pain Catastrophizing Scale; TSK = Tampa Scale for Kinesiophobia; Exp-Pain = 
Expectancies for pain reduction; BDI = Beck Depression Inventory. Pain NRS = Pain severity.  
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Table 2 Correlations among pre-treatment (Time 0) expectancies, psychological variables, 
condition- and experience-related factors. 
 1 2 3 4 5 6 7 8 9 10 11 
1. Exp-
pain 
           
2. Pain 
NRS 
-.07           
3. PCS -
.49**
* 
.17†          
4. TSK -
.44**
* 
.11 .57**
* 
        
5. BDI -
.38**
* 
.21* .45**
* 
.23
* 
       
6. 
Flexion 
.14 -.13 -.16 -.10 -
.31** 
      
7. 
Extensio
n 
.13 -.20* -.31** -
.22
* 
-.22* .43**
* 
     
8. Right 
lateral 
-.18† -.06 -.08 -.06 -.09 .47**
* 
.49**
* 
    
9. Left 
lateral 
-.02 -.05 -.14 -.13 -.07 .52**
* 
.54**
* 
.72*
** 
   
10. Right 
rotation 
.10 -.12 -.34** -
.19
† 
-.20* .48**
* 
.64**
* 
.48*
** 
.50*
** 
  
11. Left 
rotation 
.15 -.15 -.26* -
.23
* 
-.12 .52**
* 
.66**
* 
.48*
** 
.57*
** 
.72**
* 
 
12. 
Duration 
-.15 .29*
* 
.15 .20
* 
.06 -.09 -.10 -.14 -
.19† 
-.06 -.03 
Note: PCS = Pain Catastrophizing Scale; TSK = Tampa Scale for Kinesiophobia; Exp-Pain = 
Expectancies for pain reduction; BDI = Beck Depression Inventory. Pain NRS = Pain severity. 
Duration = Time since injury. *p<.05. **p<.01. ***p<.001. †p <.08. 
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Table 3 Regression analyses predicting expectancies for pain reduction. 
Step Variables β  sr2 R2 
1 Pre-treatment PCS -.25* .04 .31*** 
 Pre-treatment TSK -.24* .04  
 Pre-treatment BDI -.21* .04  
Note: PCS = Pain Catastrophizing Scale; TSK = Tampa Scale for Kinesiophobia; BDI = Beck 
Depression Inventory. *p<.05. **p<.01. ***p<.001.  
 
Table 4 Correlations amongst change scores in expectancies and change scores in pain-
related psychological and condition-related variables.  
 1 2 3 4 5 6 7 8 9 10 
1. Change Exp-
Pain 
          
2. Change Pain 
NRS 
-.21*          
3. Change PCS -
.38*** 
.36***         
4. Change TSK -
.37*** 
.21* .39***        
5. Change BDI -.19 .26** .31** .20†       
6. Change 
Flexion 
.16 -.35** -.25* -.13 -
.23* 
     
7. Change 
Extension 
.12 -.33** -.19† -
.26* 
-.05 .51***     
8. Change Right 
lateral 
.04 -
.37*** 
-.28** -.15 -.02 .43*** .53***    
9. Change Left 
lateral 
.03 -.27** -.18 -.16 .03 .40*** .51*** .71***   
10. Change Right 
rotation 
.24* -.32** -.13 -.12 -
.21* 
.49*** .58*** .20† .32**  
11. Change Left 
rotation 
.28** -.25* -.24* -.14 .09 .51*** .51*** .18† .33** .66*** 
Note: PCS = Pain Catastrophizing Scale; TSK = Tampa Scale for Kinesiophobia; Exp-Pain = 
Expectancies for pain reduction; BDI = Beck Depression Inventory. Pain NRS = Pain severity. 
p<.05. **p<.01. ***p<.001. †p<.08.  
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 Table 5 Regression analyses predicting correlates of changes in expectancies.  
Step Variables β sr2 R2 
1 Change PCS -.23* .04 .20*** 
 Change TSK -.25* .05  
2 Change left rotation .13  .24*** 
 Change right rotation .08   
 Change pain NRS -.01   
Note: PCS = Pain Catastrophizing Scale; TSK = Tampa Scale for Kinesiophobia; Pain NRS = 
Pain Severity. Coefficients are from the final step of the regression equation. *p <.05. **p <.01. 
***p <.001.  
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